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PURPOSE: A production method of sphlngolipid using Pichia ciferrii DSCC 7-25 is provided, which increases the 
productivity two times compared with known methods. Sphingolipid is isolated from animal tissues or plant but its yield is 
very low. Sphingosine, phytosphlngosine. and derivatives thereof produced from Pichia are expensive and can be used as a 
precursor of synthesis of ceramide or their derivatives. 

CONSTITUTION: Pichia ciferrii DSCC 7-25 is Isolated from spore of Pichia ciferrii (ATCC 14091) and the maximum cell 
mass is obtained from culturing for 3 days. The production yield of tetraacetylphytosphingosine (TAPS) is high and the 
culture condition and a medium composition are optimized for the maximum production of TAPS. Non fermentable carbon 
source, glycerol, is selected as a carbon source for medium to maximize productivity of sphingolipid. The aeration speed is 
critically related to production rate and optimal growth temperature Is 25 deg.C. The main culture medium consists of 5- 
15mM of calcium chloride, 0.4-0.7% of serine, 0.2-0.4% of yeast extract, 0.2-0.4% of malt extract, 0.3-0.7% of 
peptone, and 2.5-3.5% of glycerol. The stirring speed is 400-600rpm and the temperature is sustained at 22-28 deg.C. 
The maximum concentration of TAPS in the medium Is kept at 5-7g/L. 
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•{3^ Oi£^eW£l S SSOIMOI ^^SIOainiEM a^SiaCK Ol :?F@G|| §2 ^I9I0^ A|iH|£fO|(Pichiaciferriife nFOI 

S^SIQAjoj OUHIH^S ^^x^iei EilM5>OUiim'EFOIS^S:n6l(tetraacetylphytosphinoosine : TAPS)M ^^ana OI£J ^tx^IMM 

o|o^ Mbia^^ >ioi ^^^^ i^soicK M\5. ^di£i^ TAPS :^}Ei2j ^^siQEiniH^ ^Eigj^iM a^n^/H ^^y-^m ^ 

oife ^fioioi m ^ 910. ^^9lo^ Aisjiafoisj mm.^ ^i^^ taps se^ oi^i ^sxhm^ o^All^:>lS jyi>i5^^ 2}Bm :hm mo\^±m 

n^soi x-iioi£i^ 5^^^ a^si^aa. md\o\ Ainjiaioi 2^ eoiiAi taps ^^01 >iiif B^m ^^fum m. 01 ^ 

^^H B:^lg ^OHoh^ ^^ei Ail^-^^OIS^^^i^iHafX-IKserine-palnnitoyl transferase)(^B 3-3ilS ClsfOI^^ ±^11^ dIMllEIJyi. EC2.3.1.5 
0)2J ^^x^0|:?^ 5~10 OHOil 0| = ^ 2101 MHaSiaCBarenholz et aL. 1971 & 1973). sie MB[^Q[0\M\± Aiieiltil AlOiKSaccharomyces 
cerevisias)S ^^£J ^^OilAI Aiiej-ihDIsa'^eH^fflafjgi ^^X^oi LCBO LCB2:^F Si^oKBuecle et al.. 1991. Nagiec et 

al., 1994). C«AF3f§01l elX^g01 SlCKZhaoetal., 1994). :^SI2diniESJ ^1^^^ ^x-limoj ^4^Uf§0|°^ 

Ati,^o^-Ei ^eoi) o\^D\j)\x\ s^acH 2is ^^^@CK cadfAi s2 M3h^DhoiA-ii^A4iei(uiAioiioiiAi ^s:q^ Pi 



94/10131S01I md\0\ AlfiliafOI NRRL-1031^(F-60-10)2J ^s.^ mQ 2700nig/L TAPS :?I^Sfa2W, ^6.^^^ 22.5 

nig/L/h2^ ana^H Si^QI ^^sA|^^e 120A|^^o^ ^§@D. ^<^L^^ %^^m M^^OI ^^Jmoi A|2§ 4^ S^D 

. wo 95/12683s(PCT/EP94/O3652)0il S\3m EI^IO^ Ali^ll£^OI NRRL'1031 ^(F-60-1 0)g m^^OlMB^ TAPS ^>L^^0| 25^011 dISH 40 
~60% eOl^ ^^fHO. mm EP94201825^(EP0 688 871 A2)^ ^20J m3\0l AlUliaiOl NRRL-1031S(F-60-10) 

m m'^^oiMd^ ^01^ si^^ ^^s^ ^i^i:: soOm^/L ^ich ^ooo^g/Lm ^^m^ <y^6hsoDi, dims mm 
M^m m ma sooom^/inj taps Dimomon ^s^am ?xl\. zianu ^<i^^ ^^oiiah 2^^ei md\o\ aiihie^oi nrrl-io3i 

^(F-60-10)°l bmm^D^ 7^012^ ^6>^^ 30~42 mg/L/hOll M2^E^ 5^12^ ^^^CL 

^'s.Q\\ 2]m ^mmmsi ^^o\\ saoi ¥5isa2 mQ.m xis^ ^<:l^^olc^. ^ ^^s^ s2 ^l3lo^ Aii£iiE.miM o\mm ^s:aaini2, ^x-ii^2 
^ taps, ch uo^:'^ ^ei^^^ei Ai!£ho^oi22i xi^^^hxi ansin oii^ si^i 2bH oi^^ tr^^Al?l^ ^^m mm\ii 



2 2iA[^^D\m 12^2^ ssh^om SAii5j2^ □ir^<^L^a^^ nisti-a. ahs ^ais ^irSiQainiE ^<i^^^ol a2 ni^io^ ai 
lHla^ol Dscc 7-25°i E^^^ej ^ :±:ij:Daini2 ^aigxii si^sfM een ^<:l^^g :^i^oi( ^^se 2bH oi^^ m^M^o. 01 

:oaifli2 ^2x^1. ^ai Alla^□^ol2 ^ zisi ^2x-ii i^^si ^^m^^ai A^g^ ^ 2iCK 

CaatAI ^ ^^S^ YMgl HHXIOil 5~15mMS| CaClz ^ 4~7g/LM bHXIOII fl|5IO^ A|iI||afO| DSCC 7-25(KFCC-10937)« 2^ 

SAI31 si^^ aH^^E^e ^S2^ ah^ nmm B\^^}o\H\mmo\m±miit^{jAPS)9] m^^^ow 512s, ^^sai :[n»}^2 400~600rpm 

OiiAH 22~28-C^>il^^ HHgfaHQ TAPS2J sjCH bH2>^5!iAh ^£:7^ 5~7g/L £12^ bHg>^A!lig ^S2M mO\, 01 EH YMgl bHXI£| ZS^^ 

0.2—0.4%. 5Ho^^#M o.2~o.4%. mm o.3~o.7%. ^ai/dis 2.5~3.5%:>^ i^^s mx\o\o, 

bHif^ ^x^l ^ i^s ^^goi >^ii:i2aini2S 3~6-coiiAi 2~3^*zh §xiai5^ s'sie! ^xiie ^ai si4^th ^:^igoH^ ^#an} 

XI ^'^Me ^'2.'mm i^mm Miim, ^D\^mo\\ B^oFsziafni^ tapsm sxii^^e ^§2^ mo. s£m ^ m^B ^01 

^^0\\ Caah Xll^S Eil^amFAidl nFOIS^SIlAi{TAPS)a UOfA-ill/fif ^mM^^ ^0\^ 2^ uF0IS^SI2<yM X|g>^<l^Il^ N-O^^sf 

^^gAi34 m'^B Aila^□^ol2 ^2x-iim xlls^^c^. 

^ ^'-§31 ^Aioij e^a^^ ^aiCHiAH ^2 ui^io^ Aimiafoi atcc~i409is2j sxhoiiAH ^ais u|5iof Aimiafoi oscc 7-25 

^ bH^^ 3^'°K)j| mZM ^X-llirCHI 2^^af^ TAPS2J ^6.^^01 AHSg ^20|Cf. ^ ^^S2| s2^^ ni3IO^ AjiHjafOI DSCC 7-25^ 

1996^ nS 27^ ^^^e^^llLH£i s^^DI^MS^^illEiOil KFCC- 10937a M I^l^m^Cf. ^:HIOilAH ^<^^£J^ ^SHaifll 

2. mc-l ^X-ilSjo^ TAPS mD\Md\D\ bHXI3E^. ^m.^ I3^^^2. bH&^S2, e:»!^21(areration)e2| ^s. ^^S^a 
□ . mX\S\ ^^^^^^ ^'«^^2^ a^a^iSi bhSf ^^01 til^^fi^ ^aiAHieoi ^x^ll^ ^ r:!^ salami 2 ^^Oit aIIf5iOI2i201. 

01 a^ ^ ^^ge ch^ Ah/^-n^i ^g^^cK 

^2 Md\^U\0\t^M\m\MO\\S\ ^i'^a|u|2 CHA^ifSOl Ca*" Oil 2\m ^m^^ 501 ^^5iS2DI. Ca"* e §:>fSiS ffH All&!-1^01S0|eeH>i 
u-iaUKSPJ) m^0\ Ok 2bH m^m^ 5!2S SUSISiCKOunn). bHX|3&^eoi! CaCIze 2bH §2 e:?^a^fe 5t!2^ iiaiacK ziaiu ^^:HI2 
n\d\0\ AliHiafOl NRRL-1031s(F"60-10)^ 2oiaf CaCIa S ^HIiailllE ^6h0| ^XiSI ^^^6^^ 5101 S^^^SISia. 

±iiiiain!2 ^i^^s A-ii^inf E^Di£^-coA°j ei^2^ Ai^^^a. oioi u[9} H\^°ym mx\m ^D[B[9im oh m± 2m ± 
ijiJaiiii2 ^^o\ m^mo\ m2i £\9x^o\, aii^hj ^2^ 5g/L:?h si^oi^ia. ziaiu e^ois&'-coas^ gp^^ st>^oi gi^ >iog 

aiSP. 01^ ^ill)aini22| ^ir^OilAl M\^S\ AIISLHSI ^2:?^ Xll£.fQoi(|jmiting factor)01Sia^ &^A|§^a. ?I0IIA1 SOI 0^2^ ^^01 Ca 
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21 ^sziamiH ^if^2fsoi g^sfsiB, mc^ =?x]\^^^ Mm-'mo\^^^m±m^}Ms^ m^o\ m^\^o^ sis iJigoj 
i^ois^-coAsj A1I5LH xmQ.2io\ 1 ^oiD. ca"^ D\ m^m ^':)\ lOmM. 5g/L^ bHxioil mmowM ±^Jl 

aiulESj O^^^E §:>Fa^XI ^'^m (IHSa 4~5dH §:?F6^S^Dj, OlfEH ^^£1^ TAPSS] bHg^^^^Hj i.Og/U slCH 1 .5g/L 

Oil Ojsaia. 01 S30il/H2| 2ji exll^^s l2g/LS/d B?i TAPS ^6^§rB 0.083~0.125g/gdwOI2ta. 

11:^11 4•co^lA^ sxiai^cl oi :?l^^eo^o^| tapssi ^^oi ^9.^ £i2icf. 4-coii ^x\Md^ :?FaF8c^^ bxm 

E^ :n^ifAm m dti^'^ ^mm ^::'igoHoii ^01 ^al3^^• ^^B^u^^n^m^ 51^ tapsm sxiiaFaD. hplc m^^^ m 

95 

0l£^^^01 ^Oi^ TAPSb KOH SE^ NaOH ^^^Mg^lill^ g :?l^§°«0|| AH CIO^A^l^a^^M mm ^mH^ £^ SfOI I2d 
CK 

XI^^A^S 6~40, Oie^i,^ 0~3Si SlfXI^6h SE^ M5mXI^6.KHI e¥ 2«M£|QI mm 6~20. 0ie^if4- 0~22J Ss^ SE^ 

^ii:oe.iniE se^ zi xi^t^D^si ^m^ms m.dti^mo\u mm^mow 2\m o\mo\BQ. mm^^mow A\m^^ ^o.^ ^m^m^s 
cioiu°. 5^seypolOlpg. i.2-paiE^¥i^^. aiE^Aiey^Maio^se Mmm?m m^m^ xi^^h. oiiagoi tr^zums xi^^i^e a^ 

om MMowm mm ^ m^m ch^ ^nm M^mc\. mm o\^im ^aioiis^ e m^s\ ^9\m mmm^ o[uq, 

[^AIOII 1] 
Ca*" 01 g si} 

YMgKae^SM 0.3%, eHO^^SM 0.3%, mB 0.5%, M^IAIIM 3%) lOOnUg 250rn€£i a (baffled) Oil igU IQEJ-^^^th ^ 0}^ 

1M CaCi2 lOmMOl §::'F5F^CK SbH^^E! E|3|0f A|5||E|0I DSCC 7-252f EI9I0F AllHieiO! NRRL-1031 s(F-60-10)e 

m^^^ ^mmo\ so^c-^sorpm^^ ^mm'i^m^ia. dscc 7-25^ oh^^ s^jkh. F-60-ioe y^jRHoii uHgre esam ^xim ^§ si 
snaiEiE a^acK 

S 1011 Al Uh2i- ^^01 ^ ^^S£| DSCC 7-25°l 3^011^ CaCl2§::»UI TAPS ^^0| 1 .9«H m:)m^9.i4 F-60-1021 Oll^^xl 8^ 

>il 251 Bl 5.6bHU ^^rltm^CL 



[S 1] 

DSCC 7-25^ F-eO-lQ^ TAPS ^a-^j^cfl tfl^V CaCb. 



strain 


TAPS ^^i^ (mgA.) 




w/o CaCh 


CaCb (lOmM) 


DSCC 7-25 


396 


744 


+ 1.9 


F-60-10 


241 


43 


- 5.6 



AlOl! 2] 



ca"" Q\Bi}\ mm taps 

YMgl 5i|x^lbHX| lOOmMOll CaCIa lOmM. h\m 5q/U SE^ CaClg lOmM. AllgJ 5g/LM 2bHg|& DSCC 7-25M SemOl bH2^ 

^ TAPS HPLC^ M^Sj-SCK CaClg £f Ai|&!# ^Oj 10mM, 5g/L^ bHXIOII S:?^s^ si^^^ ^^aOilAi >^SI2£!niE£| ^>L^8 OF^ 

^:^^a^XI ^'9Jtm m^O 4~5bH e::'FahSOD4, OlCm TAPS^I bHg>^^^^°) l.Og/L. 1.5g/L0il OI^Bic^. 01 

OilAHS] ^^-il^tg 12g/L^AH B^l ^x^li>^S TAPS ^^^S 0.083~0.1 25g/gdwO| 2iCK S 2^ CaClz ^D^OW mB TAPSSI ^<^^ 4^ 

mm uBtH soicK 
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TAPS ^ 'j} - ^^ 



Medium 
YMg] + 


TAPS ^^^^ 


mg/L 


mg/gdw 


mg/L/H 


None 


284 


22.3 


3.94 


* CaCb 


816 


58.3 


11.33 


**Serine 


784 


54.8 


10.88 


CaCb + Serine 


1,065 


88.2 


14.79 



♦ CaCfc lQmM» ** Serine 5 g/L 



^^^3(Aging Tank)g A^gt^ ^x-llal^^ ^ ^aiSXll IU§ ^^B^ 

500L ^^^^OjlAH 250L£| YMgl bHXIS M§mo\ m ^^a^^ H?}^ XigXigOl J[^^ ^^^3^ M^Ai 4^10*0011 

AH 2^e_^ uss m^cK zis^eoii ^^o^&^^ ^^^i^ ^^e^e ^^ya m^si ^^iiei^^^ x-ii>imoi 4- sisia. k^ohsi^ ^x^i ^a-iai 

[^AIOII 4] 

I.Og^ TAPSg O.Bg KOH/20mj2 MeOH-e{9:1 .v/v)Oil 4Aieh §2.^ ^^Jn«^a^^c:f . ^SOilAi Smfl^l MM :'f5H2 5*C^ y^fsh ^ Ag^g 

,o^3fa^o^ sj^^mscK MeOH-^(9:uv/v) ^ijgoH^ Aii*jt^ m sisei^smoi SB iii&^4iMO| n^ois^iii2<M I2x^l o.ege ^sick 
12 g>b§^saK){i 10AIZ} iQ«}§^cK ^xu^ls oi3faK)i M:Hm m ^:?igoH« i^g.^moii b^a^^stucK shoigoii MeOH-g# Dmo\ ^ 

^ <M^^ ni3|0f Aiaildmi DSCC 7-25(KFCC-10937^)S ^2j5K)||Ai bHg^AI^ HaM^ TAPSS ^Slf 4^ 91901 

@ TAPSS gXi£i ^^^o^ l^^mOi AHIEIOfOIH ^£XllS CH^ ^yi^s^ 4. SiSiQ. 

(57) g^HI 
1. 

YMgl bHXIOll 5~15mM2J CaClz ^ Aii^ 4'^7g/LM UHXIOll n|3|0h AliiitafOt DSCC 7-25(KFCC-1 0937)M ^^aA|5^ IH^^^S 4 

0O~600rDm0ilAi 22~28*C^'^H bHg>^6m Ell^£fOU-il^mOIS^liI2^(TAPS)2J ^CH bHg^^^^ feS:?^ 5~7g/La£^ bHg^l^ . 

e ^so^ :Dfig E^i^afo^Aiiiiifois^i!i26i(TAPS)£i xii^^a. 

^^^^ 2. 

Xillt^Olt SiOiAH. YMgl bHXI^I 0.2~0.4%, o^|0^^^M 0.2~0.4%, glE 0.3~0.7%. ^BIAIIM 2.5~3.5% 
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